The Performance Accident in wireless multi-hop networks by Jacquet, Philippe & Mittal, Prateek
HAL Id: inria-00070273
https://hal.inria.fr/inria-00070273
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
The Performance Accident in wireless multi-hop
networks
Philippe Jacquet, Prateek Mittal
To cite this version:
Philippe Jacquet, Prateek Mittal. The Performance Accident in wireless multi-hop networks. [Re-









   



















ap por t  
de  r ech er ch e 
Thème COM
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
The Performance Accident in wireless multi-hop
networks
Philippe Jacquet — Prateek Mittal
N° 5746
Novembre 2005
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)









5W"Upp  XdgfhkL~ebfhSUXV6oem{VkUVfhS0shjFkUpSUz0kefYopl0~fhS0XjFzefhm{VkUVf/s/opl0dhVYmf z0shjF0ovUm{{m fwb




´µN¶C·/¸¹ º5p Vk0 f/m »¼SUjpz¯op~eS0jci lUX"fw¢jFsh¤C©Covl0opbNfhmniV«je~eXW<©½V6oem{VkUV!f/SUs/jpkUFSUzUkefM©2jFzefhm{V6ov
f/s/opl0dhVYmnd/dgm{jplzUshjF0ov0m{m fwbF©elUXfw¢jps/¤¬opiWimn~eX"lNf
∗ ¾L¿yÀqÁÃÂnÄ ÅLÆMÁÃÂÃÁÃÇKÇvÈÉ ÊÀqËwÌ"ÍKÈ°Î°Ï5ÁÃÐKÑÒÁÓÀMÉ ÔÑ
† ÅLÑÒÕqÖ<ÈwË°Î5×-Ø²Å2¾LÙÛÚÛÜÝYÞKØ²ß5ÙÛØ­àÙ)Õ"ËwÌWÍKÈwÐKËwÕ&ÍKÑ²ÎgÞNá½Åâgã&äMÞpåqæMâgä&çèNÈ?Ú½ÆMÈgé<ÐÀgêÚCÈwëKÈ°ìFÞíÑ<ÀqÐKËwÈ





    opl0di"X}sqovzUz2jpshfW©FlUjpkLd"fhk0~em{jplLd?{X£~WUmfV6oem{VkUV X"fnozUs/jp0opUm{mf]~eXyf/s/opl0dgV«mndw»
dhm{jpl¯jpzef/mV6ov{X¬~Uopl0d~eXWdsMdgXMovke d/ovl0d]§LkUl±dhopkefXf V kU f/m?d/ovkefqd"¨¬}jpk0d~"V«jplNfhs/jplLdNkUX
{jpsqdFk0XXYlUjFVUs/X ~eXYlUjcX"kL~UdovkUFVYXWlNfhX ~0ovl0d]{X sWdhXWopkÛ©Lm{Xemndwf/X kUl0X {mV«mfhXYzLjFkUs{oNkUX"{X {o
z0shjF0ovUm{{m f~eXfhsqovlLdgV«mndhdhmjFljpzUfhm{V«opXi"jps/shXMdgz2jpl0~0ovlNf-ovkY~"0m fV6oem{VkUV~ "V«mndhdhm{jpl«iqS0ovlUFX~eX
opXWkUsdhkUUmfhXWVYXWlNfW¨  opl0diX}sqovz0zLjFsgf?l0jpk0d?zUsMdgXWlNfhjplLdtlUjpfhs/X}ovl0opbedhX}~eX]iXf³oFi"imn~eXWlFfsMdgXMovk-³v¨





 "!	# W ¹ º 5v%$ ¹ # &
')( ¶ " µ +* ¶-,?¹ /. µ /$< 0
U¨21 r?shjpfhjeijFÛxybczLjpfhSUXMdgmnd¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
U¨  r?SNbedhm{iWovÛ\je~eXW ¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
U¨  R-sqo3¬i\je~eX"¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
U¨  }Xfw¢jps/¤¬\Aovz ¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
465 µ  ¸¹ %7¦UF$Òº µ #  8
&)9 .- ¹ ;:<. , )>= ¹  , )Me/$ ¹ # ?
L¨21A@}l0ov{bNfhmnishXMdgk0 fqd¡²jpsydhmlUFX"»;S0jpz¬f/SUs/jpkUFSUzUkef ¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
L¨ B@}l0ov{bNfhmnishXMdgk0 fqd¡²jpsVk0 f/m »¼SUjpzfhS0shjFkUpSUz0kef ¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ 
L¨  `emV kU{ovfhm{jpl R)XMiqSUlUm NkUX ¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ C
0 µ  !²W D
U¨21 R	S0shjFkUpSUz0kefKopshmnof/mjFl¢shflckUV2X"sjp¡5lUje~eXMd ¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ C
U¨21F¨21 `cml0p{X"SUjFzZjFle§0pk0s/ovfhm{jplª¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ C
U¨21F¨  \kUfhm{SUjpz ZjplU§0pkUsqof/mjFla¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨ E
U¨  R	S0shjFkUpSUz0kefKopshmnof/mjFl¢shf	fhsqovl0dhV«m{d/dhmjFlzUs/jp0opUm{mfwb¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨F1M
U¨ U¨21 `cml0p{X»¼SUjpzfhSUs/jpk0pSUzUkUf±¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨F1M
U¨ U¨  \kUfhm»;SUjFzR	S0shjFkUpSUz0kef6¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨F1K
U¨  }Xfw¢jps/¤G@i"i"m{~eXWlNf]¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨]¨¨¨¨¨¨¨¨¨¨¨¨]¨¨F1W
8B= ¹ # ! 5/$ ¹ #  H&
Ù-ÙªÐI0äåKJ	L
   
	   
   )6+?-
ZSLovsqopi&f/X"s/mWml0fhS0XfhSUs/jpkUFSUzUkefjp¡oY¢m{shXWXMdhdlUX"fw¢jFsh¤6mndyo«iqS0ov{{X"lUFmlU f/oFdg¤C©eXMdgz2XWi"m{op{bdhj0©N¡²jps
f/SUXV kUfhm»;SUjFz¢ms/X"{XWd/dyoF~ SUjeilUXfw¢jps/¤ed"¨	®°lf/SUmndys/X"z2jpshfW©0¢X¡²jeikLd}jFlAdwf/k0~ebcml06fhSUX jpzef/mV kUV












ovf]opjpzUfhm{VYm"XM~¡²jFs}f/SUX V kUfhm»;SUjFz d/iX"lLovs/mjL¨]|XMiXWlFfs/XWdhkU fqd  jv¡ovlAX"cz2X"s/m{VYXWlNf/ovdgfhk0~ebjp¡












SLopdo z0oFiq¤pX"f]f/j fhsqovl0dhV«m fM©)f/s/opl0dhVYmf/dfhSUX¬zLopiq¤pX"f¢m f/S±o zUshjF0ov0m{m fwb z ml0~UX"z2X"l0~eXWlNfjv¡jvf/SUX"s









( `cm{lUp{X»¼SUjpz¯ijFle§0pk0s/ovfhm{jpl)&®°l fhSUmnddhi"X"l0opshm{jolUje~eXYdgfhs/m{pXWd}fhj dhX"l0~o¬z0oFiq¤pXf~em{shXMi&fh{b fhj
m fqdy~eXMdwf/ml0ovfhm{jplÛ¨
( \kUfhm»;S0jpz±ijFle§0FkUs/ovfhm{jpl)& xyX"s/Xp©olUje~eXdgXWl0~Udo zLopiq¤pX"ffhjAmf/d ~eXWdgfhm{l0ovfhm{jpl cm{oo V kUfhm
SUjpz s/jpkef/Xp¨










 X6zUs/XWdhX"lNffhSUX«f/SUshjFkUpS0zUkefshXMdgk0 fqdml dhXfhm{jpl e¨  X6ovs/b fhSUX6zLovsqovV«Xf/X"sqd£z opl0~©)ovlL~
dhSUj¢f/SUX6l0ovfhkUs/X«jv¡fhSUX«f/SUshjFkUpS0zUkef¡²jpsdhml0p{X»¼SUjpz¯ovl0~¯Vk0 f/m »¼SUjpzijFle§0FkUs/ovfhm{jpl0dW¨  X¬dhSUj¢
jFkUsV6ovm{ls/XWdhkUfW©cf/SUXdgkL~U~eX"ldhSUm¡­fyml jpzUfhm{VkUV fhsqovl0dhV«m{d/dgm{jplzUs/jp0opUm{mfwbp¨
 XijFl0i{k0~eX6¢mfhS±opl¯opl0ov{bedgmndjv¡	f/SUX ³&lUX"fw¢jFsh¤AoFi"i"m{~eXWlNfK³Ym{ldhXWifhm{jpl U©-ml {m{pSNfjv¡fhSUXMdgX
s/XWdhkUf/dW¨



















( R	SUX fhsqo3¬iV«je~eXW5mnd]kUlUm¡²jps/V ©½X"pXWshb lUje~eX«dhX"l0~Ud]X FkLov-fhsqo3¬if/joplcbjpfhSUXWs]~UXWdgfhm{l0of/mjFl
mlf/SUXlUXfw¢jps/¤C¨
(  Xopd/dhkUV«X f/S0of X"FX"s/b¥lUje~eX¯S0oFdo±fhsqovl0dhV«m f UkCX"s§0{XM~¢mfhS ovlQm{le§0l0m f/X NkUXWkUXjp¡
z0opiq¤FXfqd"¨ !<`cm{l0i"X]¢X¢oplNff/j¬ijFVYz0kefhX]fhS0XkU f/mV6ovfhXfhS0shjFkUpSUz0kef#
65 789;:<=>?)@'3
( R	SUXyX"fw¢jFsh¤V6ovz VYje~eXWem{do]dNk0opshX¢m f/SY lUje~eXMd5s/opl0~eV«jp{bovl0~kUlUm¡²jps/VY{b~emndgzLof/iqS0XW~½¨
Ù-ÙªÐI0äåKJ	L
   
	   
   2#354  
 X¬¤clUj¢ fhS0ovff/SUXdhmlUFXWSUjpz¯f/SUshjFkUpS0zUkef













λM (p, N) ≥ λS(p, N)
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